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Abstract 
“Teachers’ learning together” is a key concept for the success of teaching professional development. This study aimed to analyze 
the pre- and in-service teachers’ role to enhance teaching and learning of mathematics. Mixed methodology was administered. 
The target group includes 44 lesson study teams. Data were collected by using a questionnaire and video tape recording and were 
analyzed by statistics and video analysis methods. The findings showed that most of teachers collaborated in analyzing the 
problems of instruction, observing the students’ ideas, and observing the lesson in open class activities. These teachers’ role is 
the key component for improving teaching and learning of mathematics. 
Keywords: Lesson Study, Open Approach, Teachers’ Role; 
1. Introduction 
Far longer than one decade, Thai students’ mathematical ability has not been satisfactory at both of national and 
international levels. The results from TIMSS (1999, 2007) and PISA (2003, 2006, 2009) tests showed that Thai 
students made scores that were lower than the international average score in all subject areas. It reflected the failure 
of the educational reform which was a consequence of teaching profession system. It did not respond to the 
expectation of the curriculum. Smith (2001) stated that professional development of teachers is a key ingredient in 
improving our nation’s schools. Stigler & Hiebert (2004) indicated the necessary in teaching profession is the 
improvement of teaching. Fernandez, Cannon, & Chokshi (2003) proposed that teacher need to learn to examine the 
teaching practice by themselves. Inprasitha (2006) said that the educational reform movement in Thailand focused 
on the reform of students’ learning and call for the innovation changing both of students’ learning and teachers’ 
teaching. 
Lesson Study originated in Japan. It is a professional development practice that holds substantial promise for 
improving teaching and learning (Weeks & Stepanek, 2001). It is a cycle in which teachers work together to 
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consider their long-term goals for students, bring those goals into life in actual “research lesson,” and collaboratively 
observe, discuss, and refine the lessons (Lewis, 2002). In Thailand, the Center for Research in Mathematics 
Education (CRME) has been implementing Japanese Lesson Study since 2002. It was adapted and implemented in 
mathematics classrooms, which includes 3 important steps of planning, doing and seeing collaboratively, in a 
weekly cycle. Moreover, it was integrated with the Open Approach which is a teaching approach containing 4 
phases of 1) posing open-ended problem, 2) students' self learning, 3) whole class discussion and comparison, and 
4) summing-up by connecting students' emergent mathematical ideas. It is believed that the integration can enhance 
the teaching and learning of mathematics.  
In the schools that implement Lesson Study and Open Approach, the pre-service teachers (internship students) 
and the in-service teachers work together for teaching professional development by using Lesson Study and Open 
Approach. The pre-service teachers can learn the ways for improving teaching profession. According to Matters 
(2002) timing of the internships, their content, context, explication of professional standards and the attitudes and 
experience of co-teaching mentor colleagues have dramatic effects upon the success or otherwise of internship 
experiences. Additionally, in-service teachers can learn the new approaches in teaching practice. This collaboration is 
important for teaching and learning of mathematics, and as such details of working between pre- and in-service teachers 
should be investigated as a good teaching practice of teaching professional system.  
2. Purpose of study 
To analyze the pre- and in-service teachers’ role to enhance the teaching and learning mathematics in schools involved in 
Lesson Study and Open Approach. 
3. Research design 
A mixed of quantitative and qualitative methods were employed in conducting this study. The quantitative method was 
administered to collect and analyze the quantitative data using a questionnaire. The qualitative method was conducted 
to collect and analyze the qualitative data from video and audio recordings. 
4. Research scope 
This study is a part of the Project for Teaching Professional Development using Lesson Study and Open Approach. It 
conducted by Center for Research in Mathematics Education (CRME) during 2006-2012. The scope of this research 
was to study the minutes of collaboration between the pre- and in-service teachers for the enhancement of the teaching and 
learning of mathematics in schools involved in Lesson Study and Open Approach. The research findings do not apply to the 
other schools in the country of Thailand. 
5. Research instruments 
The instruments used in this study included: 
1) The questionnaire on the pre- and in-service teachers in the schools that used Lesson Study and Open 
Approach. The items focused on the collaborative activities of teachers before, during, and end of the semester. 
2) The video- and audio-tape recorder for recoding teachers’ role in collaboration between the pre- and in-service 
teachers in accordance to 3 steps of Lesson Study: collaboratively plan, do, and see. 
6. Data collection and analysis 
1) The quantitative data were collected by sending questionnaire to 176 teachers in the 22 pilot schools. The 
questionnaire focused on the role of teachers in 3 steps of Lesson Study, especially the role of collaboration between 
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the pre- and in-service teachers was asked in this questionnaire. The data were analyzed by the statistics using 
percentile of “do” and “do not” to each items of collaborative activities. The percentile of “do” was classified into 5 
levels as following table.  
 
Table 1. levels of do in collaborative activities 
 
Levels of Do % of Do in Collaborative Activities  
Highest 80.00 - 100.00  
High  70.00 - 79.99  
Moderate 60.00 - 69.99  
Low 50.00 - 59.99  
Lowest 00.00 - 49.99  
 
2) The qualitative data were collected by video- and audio-tape recording during 8 lessons in the 4 pilot schools 
as the cases for this study. These cases selected by the number of year participating in the Project of Teaching 
Professional Development by Lesson Study and Open Approach (2 schools participated 6 years and 2 schools participated 3 
years). The data were collected by steps of Lesson Study: collaboratively plan the lesson, collaboratively observe the 
lesson and collaboratively reflect. It was analyzed by the method of VDO analysis (Hall, 1999) for understanding of 
the role of collaboration between the pre- and in-service teachers as the complex phenomena in Lesson Study cycle. 
7. Research results 
Research results included 2 parts deriving from the quantitative and qualitative data collection methods. It was 
shown as follows: 
7.1. The quantitative result 
It is found that the percentile of the role of collaboration between the pre- and in-service teachers according to the 
time line as before, during and the end of the semester. It showed as following tables. 
 
Table 2. Percentile of the collaboration before the semester 
 
List of Collaborative Activities % of Do % of Do Not 
2.1 analyses the learning unit 78.40 21.60 
2.2 determine the number of period  78.40 21.60 
2.3 analyses the problems of instruction 90.30 9.70 
2.4 plan the arrangement of lessons 89.80 10.20 
 
From Table 2, the pre- and in-service teachers collaborate to analyses the problems of instruction and plan the 
arrangement of lessons at the highest level. They collaborate to analyses the learning unit and determine the number 
of period at the high level.   
 
Table 3. Percentile of the collaboration during the semester 
 
List of Collaborative Activities % of Do % of Do Not 
3.1 Planning the lesson   
3.1.1 analyses the objectives of the learning unit 82.70 17.30 
3.1.2 design the task and problem 88.50 11.50 
3.1.3 expect the students’ ideas 86.90 13.10 
3.1.4 design the teaching materials 86.90 13.10 
3.1.5 determine the questions for discussion 87.50 12.50 
3.1.6 determine the scope of evaluation  84.40 15.60 
3.1.7 expect the problems and prepare the suggestion for the students 93.10 6.90 
3.1.8 design the usage of blackboard 71.90 28.10 
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List of Collaborative Activities % of Do % of Do Not 
3.2 Observing the lesson    
3.2.1 observe the students’ problems and difficulties 99.40 0.60 
3.2.2 observe the students’ ideas 100.00 0.00 
3.2.3 observe the teacher’s role 94.90 5.10 
3.2.4 observe the students’ role 98.90 1.10 
3.2.5 observe the using of the blackboard 83.30 16.70 
3.3 Reflection on the lesson    
3.3.1 evaluate the achievement of the objectives 93.10 6.90 
3.3.2 express their opinions on the students’ ideas 98.30 1.70 
3.3.3 express their opinions on the problems 98.90 1.10 
3.3.4 propose the way to solve the problems 98.90 1.10 
3.3.5 express their opinions on the teacher’s role 89.80 10.20 
3.3.6 express their opinions on the students’ role 95.50 4.50 
3.3.7 express their opinions on the usage of the blackboard 74.70 25.30 
 
From Table 3, at the step for planning the lesson, the pre- and in-service teachers collaborate to expect the 
problems and prepare suggestions for the students; design the task and problem; determine the questions for 
discussion; expect the students’ ideas; design teaching materials; determine the scope of evaluation; and analyses the 
objectives of the learning unit at the highest level. They collaborate to design the usage of blackboard at a high level.  
At the step of observing the lesson, they collaborate to observe the students’ ideas; observe the students’ 
problems and difficulties; observe the students’ role; observe the teacher’s role; and observe the usage of the 
blackboard at the highest level.  
At the step of reflection on the lesson, they collaborate to express their opinions on the problems; propose the 
way to solve the problems; express their opinions on the students’ ideas; express their opinions on the students’ role; 
evaluate the achievement of the objectives; and express their opinions on the teacher’s role at the highest level. They 
collaborate to express their opinions on the usage of the blackboard at a high level.   
 
Table 4. Percentile of the collaboration end of the semester 
 
List of Collaborative Activities in Open Class School Level National Level 
% of Do % of Do Not % of Do % of Do Not 
4.1 analyses and select the topics 89.70 10.30 70.00 30.00 
4.2 plan the lessons 92.00 8.00 69.40 30.60 
4.3 observe the lessons 96.00 4.00 84.60 15.40 
4.4 reflect on the lessons 95.40 4.60 76.90 23.10 
4.5 create the learning community  77.20 22.80 54.20 45.80 
      From Table 4, the open class at the school level, the pre- and in-service teachers collaborate to observe the 
lessons; reflect on the lessons; plan the lessons; and analyses and select the topics at the highest level. They 
collaborate to create the learning community at a high level. For the open class at the national level, they collaborate 
to observe the lessons at a highest level. They collaborate to reflect on the lessons; and analyses and select the topics 
at the high level. They collaborate to plan the lessons at a moderate level. And they collaborate to create the learning 
community at a low level. 
7.2. The qualitative result 
In the schools participating in the CRME project since 2006, the role of pre- and in-service teachers was to 
follow all of the collaborative activities in the 3 steps of Lesson Study. These teachers’ role is the key components 
for the improvement of teaching and learning mathematics in classroom. 
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For the schools that participated in the CRME project since 2009, most collaborative activities were found in the 
role of pre- and in-service teachers. However, the role of pre- and in-service teachers that was not found is the 
collaborative activity to design the usage of a blackboard.  
8. Conclusion and discussion 
In the 22 pilot schools, most of the teachers collaborated in the analysis of the problems concerning instruction; 
observe the students’ ideas; and observe the lesson in the open class activities. They also conducted teaching 
practices at each steps of the Lesson Study. However, some of activities (i.e. designing of the usage of the 
blackboard) were not done by teachers in some of the schools participating in the CRME project since 2009, 
because they did not know its significant role in the teaching of mathematics. This can be done in the near future 
with assistance of the researchers from CRME. The role of collaboration between pre- and in-service teachers in 
weekly cycle of Lesson Study provided the opportunities for teachers to learn together in order to improve the 
teaching and learning of mathematics. The continuum of collaboration in this study had provided the teachers a great 
deal of not only the understanding in mathematics lessons but also the role of teachers that encouraging the students’ 
learning of mathematics.  
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